In this note, we consider the mean residual life (MRL) function of the Cantor distribution and study its properties. We show that the MRL function is continuous at all points, locally decreasing at all points outside the Cantor set and has a unique fixed point. This systematic treatment of the MRL function of the Cantor distribution implies that contrary to its technical nature, the Cantor distribution is tractable enough to be considered for practical applications. We provide such an example from the field of economics.
Introduction
for n ≥ 1, the Cantor set C is defined as C := ∞ n=1 C n . The Cantor distribution is defined as the distribution that is uniform on the Cantor set, [3] . Let F denote its cumulative distribution function and let X ∼ F denote a random variable with distribution F . F is continuous at every x ∈ [0, 1] and F (x) = 0 almost everywhere which means that F is continuous singular distribution. 
denote the mean residual life (MRL) function of X, [7, 5] . Fixed points of the MRL function, i.e., solutions of the equation m (x) = x, are related to optimal solutions of optimization problems, see [6] . When studying solutions of the fixed point equation, it is sometimes useful to study directly the function m (x) /x. To that end, let (x) := m (x) /x, for 0 < x < 1, denote the generalized mean residual life (GMRL) function of X, [6] . Since X is non-negative, we have that m (0) = EX = 1/2. X has the decreasing mean residual life (DMRL) property, if m (x) is non-increasing for x < 1 and similarly, X has the decreasing generalized mean residual life (DGMRL) property, if (x) is non-increasing for x < 1. Finally, we will say that a continuous function f : [0, 1] → R is locally monotone at x ∈ (0, 1) if there is an open neighborhood U of x such that f | U is monotone. Proof of Theorem 1.1. Using thatF (x) = F (1 − x), for all x ∈ [0, 1], see, e.g., [1] , and by a change of variable in the integration, we obtain (i): 
Proof. For statement (i) let y ∈ [0, 1), δ > 0 and y ≤ x < y + δ. Then, by monotonicity of F and Theorem 1.1(i), The tractability of the Cantor distribution mainly stems from the continuity of its cumulative function F which is inherited to the MRL function. Based on Theorem 1.1, the Cantor distribution does not satisfy the DMRL nor the DGMRL property, yet its MRL function has a unique fixed point. An economic application in which this fixed point property is useful is the following, (see also [6] for the general statement of this problem). Application 1.3. A seller is selling goods to a market with linear demand q (x) = X − x where x denotes the price, q (x) the quantity that is demanded at price x and X the demand level. X is uncertain and distributed according to F . The seller is concerned to determine the optimal price x * that will maximize her expected payoff Π (x) := xE (X − x) + where (X − x) + is the positive part of (X − x), i.e., (X − x) + = X − x if X ≥ x and is 0 otherwise. As shown in [6] by standard optimization arguments, the set of optimal prices coincides with the set of fixed points of the MRL function, i.e., any optimal price x * satisfies m (x * ) = x * . From an economic perspective, it is desirable to have uniqueness of the optimal price since this enables predictions and comparative statics. By Theorem 1.1-(iii), x * is unique and equals 5/12. This setting provides a practical instance in which the Cantor distribution is more tractable than initially thought.
